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抑制 ErbB3 蛋白在 ErbB2 过表达的人乳腺癌细胞中的表达并促进其凋亡。本研
究使用 MS-275 及 DDP 单药和联合用药处理，观察 MS-275 和 DDP 对 ErbB3 过
表达的人膀胱尿路上皮癌细胞株的杀伤作用，观察 MS-275 是否能逆转 ErbB3 过
表达的人膀胱尿路上皮癌细胞株对顺铂的耐药并初步探讨其可能机制。 
方法  
1、 MTS 法检测 ErbB3 过表达组（T24-ErbB3、J82-ErbB3）、空转慢病毒组
（T24-CV、J82-CV）、空白对照组（T24、J82）在不同浓度梯度 MS-275、
DDP 单独用药以及联合用药下的存活情况，绘制存活曲线进行比较分析。 
2、 Western Blotting 检测同一浓度不同时间及不同浓度同一时间 MS-275、
DDP 单独用药及两者联合作用对 T24-ErbB3 细胞凋亡相关蛋白 PARP、
Caspase8 表达水平的影响。 
3、 Western Blotting 检测同一时间不同浓度 MS-275 作用对 T24-ErbB3 细胞
信号通路相关蛋白表达水平的影响。 
结果:  
1、MTS 结果提示：三组细胞均随着 MS-275、DDP 单药浓度递增，细胞存
活率逐渐递减。ErbB3 过表达组细胞较另外两组对 MS-275 更敏感，而对 DDP
更加耐药，组间差异有统计学意义(P<0.05)。MS-275、DDP 两者联合用药时，随
着药物浓度递增，联合用药组及单用 DDP 组细胞存活率均逐渐递减，两种药物
















2、Western Blotting 分析显示：在不同浓度及不同时间 MS-275、DDP 单药
作用下，T24-ErbB3 凋亡相关蛋白 PARP、Caspase8 表达水平升高；MS-275、DDP
两者联合用药时，联合用药组 PARP、Caspase8 变化程度高于 MS-275 及 DDP
单独用药组。同一时间不同浓度 MS-275 处理后 T24-ErbB3 细胞内 ErbB3 水平明
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ErbB3 阳性表达，14 例（70%）Survivin 阳性表达；而在癌旁组织中，ErbB2 阳
性表达 3 例（15%），ErbB3 阳性表达 6 例（30%），Survivin 阳性表达 2 例（10%）。
三种蛋白在膀胱癌组织与其相应的癌旁组织中的表达存在明显差异，差异有统计
学意义（P＜0.05）。ErbB2、ErbB3 及 Survivin 的表达与膀胱癌肿瘤的临床分期
和病理分级无关，膀胱癌组织中 ErbB3 与 Survivin 的表达阳性率间存在较强的相
关性（r=0.771，P<0.01）。 
结论: 
ErbB2、ErbB3 及 Survivin 在膀胱癌组织中表达阳性率较高；在膀胱癌中，
ErbB3 与 Survivin 表达之间有较强的相关性，二者可能具有协同作，共同参与膀
胱癌发生、发展的调控及化疗药物的耐药。ErbB3 有望成为膀胱尿路上皮癌靶向
治疗的新靶标，MS-275 在对 ErbB3 过表达膀胱癌的化疗上有广阔的应用前景。 
 

















Part one:  Effect of MS-275 combined with cisplatin on ErbB3-overexpressing 
human bladder transitional cell carcinoma, and its underlying mechanism. 
 
Objective: 
ErbB3 is a member of the epidermal growth factor receptor（ErbB/HER）family, 
which plays an important role in the development and progression of the tumor. Our 
previous study obtained the ErbB3-overexpressing human bladder urothelial 
carcinoma cell line by lentivirus transfection and found that the ErbB3-overexpressing 
human bladder urothelial carcinoma cell line was resistant to chemotherapeutic drugs 
such as cisplatin. Studies have shown that histone deacetylase inhibitor MS-275 can 
inhibit the expression of ErbB3 in ErbB2-overexpressing human breast cancer cells 
and promote apoptosis. In this study, we used MS-275 and cisplatin monotherapy and 
combination therapy to observe the effect of MS-275 and cisplatin on 
ErbB3-overexpressing human bladder urothelial carcinoma cell line. And to observe 
whether MS-275 could reverse ErbB3-overexpressing human bladder urothelial 
carcinoma cell line on cisplatin resistance and to study its underlying mechanism. 
 
Method: 
1、The survival rates of ErbB3-overexpressing group (T24-ErbB3, J82-ErbB3), 
lentivirus control group (T24-CV, J82-CV), control group (T24, J82) at different 
concentrations of MS-275, DDP monotherapy and combination therapy were analyzed 
by MTS assay. 
2、The effects of MS-275, DDP monotherapy and the combination therapy on the 
expression of PARP and Caspase8 in T24-ErbB3 cells at different time or different 
concentrations was detected by Western Blotting. 
3、Western Blotting was used to detect the effect of different concentrations of 

















1、MTS results showed that the survival rates of ErbB3-overexpressing group, 
lentivirus control group, control group were gradually decreased upon treatment with 
increased concentration of MS-275, DDP. The effects of MS-275 and DDP 
combination therapy were better than monotherapy. There was statistically significant 
difference between ErbB3-overexpressing group and lentivirus control group (P < 
0.05). 
2、Western Blotting showed MS-275, DDP and MS-275 combined with DDP can 
increased apoptosis related proteins levels such as RARP and Caspase8. In combined 
group, the change of related proteins expression was more obvious.  
3、Western Blotting showed the expression of ErbB3、Akt and Survivin was 
down-regulated in combined group. 
 
Conclusion:  
MS-275 showed obviously antitumor effect on human ErbB3-overexpressing 
bladder transitional cell carcinoma T24/J82 cell line. MS-275 can enhance DDP on 
the antitumor effect of BTCC. The potential mechanism may be that MS-275 can 
down-regulate the expression of ErbB3, block ErbB3-PI3K/Akt-Survivin signaling 
pathway, and induce apoptosis. 
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Part two: The expression of ErbB3, ErbB2 and Survivin in human bladder 
transitional cell carcinoma and its para-cancerous tissues  
 
Objective:  
To discover the expression of ErbB2, ErbB3 and Survivin in human bladder 
urothelial carcinoma and their adjacent tissues, and to analyze the relationship 
between the expression of ErbB2, ErbB3 and Survivin in bladder urothelial carcinoma 
and the clinical or pathological stages. And to explore the correlation between ErbB2, 
ErbB3 and Survivin protein expression in bladder urothelial carcinoma. 
 
Method:  















para-cancerous tissues which were all confirmed by pathology specimens in March 
20014- March 2016 in Dongfang hospital. The immunochemistry technologies were 
used for the detection. Positive tissue sections of the known breast cancer were 
selected as a positive control to ErbB2 and ErbB3, and colorectal tumor tissue to 
Survivin, PBS was slected instead of primary antibody as a negative control. The 
result was observed by two experienced pathologists in the unknown clinical and 
pathological data in accordance with the percentage of the number of positive cells in 
the slice of the results of grading. 
 
Results:  
In 20 cases of BTCC, 12 patients showed positive expression of ErbB2, 16 of 
ErbB3, 14 of Survivin; In the normal bladder tissues, the ErbB2、ErbB3 and Survivin 
expression were3、6、2cases. Two goups were compared, the expression of ErbB2、
ErbB3 and Survivin between BTCC group and para-cancerous group was statistically 
significant (P < 0.05). The expression of ErbB2, ErbB3 and Survivin was not 
associated with clinical stage or pathological grade of bladder cancer. The expression 
of Survivin was correlated with that of ErbB3 (r=0.771，P<0.01). 
 
Conclusion:  
The expression of ErbB3、ErbB2 and Survivin in BTCC tissues was higher than 
that in para-cancerous tissue significantly. In the bladder cancer, ErbB3 and Survivin 
expression has a strong correlation, the two may have synergies, common 
participation in the occurrence and development of bladder cancer and chemotherapy 
drug resistance process. ErbB3 is expected to be a new target for the treatment of 
bladder urothelial carcinoma. MS-275 has a bright future in the chemotherapy of 
ErbB3-overexpressing bladder cancer. 
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ErbB2（HER2/NEU）、ErbB3（HER3）及 ErbB4（HER4）。ErbB3 是 ErbB 家
族的第三个成员，其在肿瘤发生发展中的重要性近年来才刚刚开始被了解。ErbB3
不像其他 ErbB 受体家族成员在与配体结合后能磷酸化自身的酪氨酸激酶，其被
发现是酪氨酸激酶活性受损的，仅具有 ErbB1 的磷酸化活性的 1/1000 且无法磷
酸化其它蛋白质[3, 4]。但 ErbB3 可与其配体如调蛋白(heregulin)、神经调节蛋白
(neuregulin)相结合引起 ErbB3 构象变化，允许 ErbB3 蛋白与其它三种 ErbB 家族
成员（特别是 ErbB2）结合形成异源二聚体，使 ErbB3 磷酸化而发挥作用，传导
细胞信号，调控细胞生长[5]。作为 ErbB 家族的重要组成部分，ErbB3 与多种肿
瘤，如乳腺癌、胃癌、胰腺癌等的发生发展及预后关系密切[6-8]。此外一些研究
也表明 ErbB3 过表达可能与化疗药物耐药相关，如王水良等报道 ErbB2 过表达
的乳腺癌细胞中，ErbB3 与 ErbB2 形成二聚体可激活 ErbB3/PI-3K/Akt/mTOR 信
号通路，使其表现出对紫杉醇耐药[9]。 
目前国内外关于 ErbB3 与膀胱尿路上皮癌之间关系的研究均较少。我们的前
期研究通过慢病毒转染的方式获得了 ErbB3 过表达的人膀胱尿路上皮癌 T24 和
J82 细胞株（T24-ErbB3、J82-ErbB3），通过 MTS 实验、ELISA 实验及蛋白印
迹实验均发现 T24-ErbB3、J82-ErbB3 细胞较空转慢病毒的 T24-CV、J82CV 及原
始 T24、J82 细胞对顺铂（DDP）耐药，进一步研究发现这种耐药性的产生可能
是 ErbB3 蛋白过表达激活了 PI3K-Akt 信号通路导致抗凋亡蛋白 Survivin 上调引
起的[10]。因此进一步我们设想通过抑制 ErbB3 的表达，是否可能达到逆转其对
顺铂的耐药从而增强膀胱癌辅助化疗的效果。 
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